Electrical correlates of secretion in endocrine and exocrine cells.
Many types of secretory cells including neurons and cells of endocrine and exocrine glands show changes in electrical potential and resistance when secretion is stimulated. These electrical correlates result from the movement of ions across the cell membrane through specific ion-selective channels. In neurons and certain endocrine cells (such as pancreatic beta cells and certain cells of the anterior pituitary), these channels are voltage dependent and open transiently upon depolarization leading to action potentials. Thus some endocrine cells are electrically excitable, a property previously held to occur only in nerve and muscle. In other nonexcitable endocrine and exocrine cells (such as the pancreas and parotid), ion channels are responsive to either occupancy of specific membrane receptors or changes in intracellular metabolites and second messengers. Ion fluxes through these latter channels also lead to changes in the electrical potential and resistance, but these changes are generally more sustained and action potentials are not seen. The entry of Ca2+ through both voltage-dependent and voltage-independent ion channels plays a major role in the activation of secretion via exocytosis.